1. Introduction
===============

Premenstrual syndrome (PMS) is one of the most common disorders experienced at various levels by 85--90% of women of reproductive age ([@b1-epj-09-4489]--[@b4-epj-09-4489]). The symptoms are sufficient to impair daily relationships and activities. It is estimated that 30--40% of women would require medical treatment and 5% of women of productive age qualify for diagnosis of premenstrual dysphoric disorder (PMDD) ([@b4-epj-09-4489], [@b5-epj-09-4489]--[@b7-epj-09-4489]). The symptoms are diagnosed by records of two complete menstrual cycles ([@b5-epj-09-4489], [@b8-epj-09-4489]--[@b9-epj-09-4489]). PMS includes a diverse range of physical and behavioral symptoms. The most common clinical symptoms are abdominal bloating, fatigue, breast pain, and headache while behavioral symptoms include instability, irritability, depression, increased appetite, forgetfulness, and difficulty in concentration. These symptoms are significant during the last 7--10 days of the cycle ([@b9-epj-09-4489]). PMS impairs job or academic performances. PMS also has economic consequences because of increasing absenteeism, decreasing academic efficiency and performance of students. Family disputes are another consequence ([@b3-epj-09-4489]). The prevalence of PMS has been reported as 37.5% among Arabic, 17.5% among Japanese, 41% among American, 43.2--52.2% among Brazilian, and 10--12% among European women while the highest rate of PMS prevalence belongs to Asian women with 98%([@b10-epj-09-4489]). Ramezani Tehrani et al. reported 52.9% prevalence of premenstrual syndrome in Iran ([@b11-epj-09-4489]). The uncertainty about the main causing agent of PMS is one of its complexities, therefore, a combination of factors might contribute to its emergence ([@b12-epj-09-4489]). There is no single treatment for PMS that has been globally accepted and there are different treatments such as changes in lifestyle, education, stress management (massage, reflex therapy, yoga), sport, herbal medicines, selective serotonin reuptake inhibitors (SSRIs), and anti-depression drugs ([@b13-epj-09-4489]). In view of the adverse effects of medical and surgical treatments, non-medicinal treatments and complementary medicine are more attractive for researchers ([@b14-epj-09-4489]). PMS symptoms, often seen as PMS, dysmenorrhea, or gynecological problems, can be influenced by young women's lifestyle and activities ([@b15-epj-09-4489]). The World Health Organization (WHO) has studied healthy behaviors in 35 countries. The results indicated that 60% of quality of life and people's health depended on their lifestyle and individual behavior. The WHO has defined promotion of a healthy lifestyle and decrease in harming factors to people's health as one of its objectives in 'Healthy People 2020'. These harming factors include inappropriate physical activities, unhealthy diet, damaged personal relationship, alcohol and other illicit drugs use ([@b16-epj-09-4489]). Lifestyle modification, coined by Alfred Adler the Austrian psychiatrist, is an important concept often used for expressing people's way of life, and is defined as a wide range of values, beliefs, and social activities and influence people's health. Lifestyle includes different dimensions such as diet, physical activity, self-care, smoking, alcohol and illicit drug use, social relationships, and stress control ([@b17-epj-09-4489]). Serotonin is responsible for formation and control of many physiological, behavioral, and mood reactions considering the fact that PMS symptoms are similar to a situation in which neurotransmitter serotonin decreases ([@b14-epj-09-4489], [@b18-epj-09-4489]). Through various mechanisms, thiamine, vitamin B, niacin, riboflavin, vitamin B6, folate, and vitamin B12 are involved in body metabolism by neurotransmitter. Riboflavin is necessary for activating vitamin B6, a cofactor in producing serotonin from tryptophan, as its deficiency might lead to a decrease in tryptophan, and would consequently decrease serotonin production. Vitamin B12, vitamin B6, and folate form S-adenosylmethionine and tetrahydropterin, which are both essential for dopamine and serotonin metabolism ([@b18-epj-09-4489], [@b19-epj-09-4489]). Some studies have reported efficacy of vitamin B6 in decreasing severity of PMS ([@b20-epj-09-4489], [@b21-epj-09-4489]). Stress creates mood changes through decreasing brain beta-endorphin and increasing adrenal cortisol. It is also one of the effective mechanisms in creating psychological symptoms and mood changes ([@b22-epj-09-4489]). Stress can also increase unhealthy behavior such as alcohol and tobacco use ([@b23-epj-09-4489]). Smoking can affect emergence of PMS by influencing estrogen-progesterone, androgen, and gonadotropin levels. Smoking is more common in PMS though it is not clear whether it is an underlying cause of PMS, or if women with PMS smoke to alleviate the symptoms ([@b24-epj-09-4489]). The present study intended to compare lifestyle of university students with and without PMS who were living in dormitories of Qazvin University of Medical Sciences in 2015 in view of the following facts: high prevalence of PMS, lack of a known cause and treatment for it, lack of sufficient studies about the impact of different lifestyles among people with and without PMS, the close relationship between lifestyle and emergence or progress of many chronic diseases.

2. Material and Methods
=======================

2.1. Research design and participants
-------------------------------------

This cross-sectional study was conducted on 200 students living in dormitories affiliated to Qazvin University of Medical Sciences in 2015. The inclusion criteria were as follows: aged 18--38 years, Iranian nationality, ability to communicate in Persian, living in a dormitory, no known psychological or chronic diseases, no medication for depression, contraception, or obesity, not pregnant or lactating, no specific diets or medications, no stressful life events such as death of loved ones, and no surgery. The sample volume was calculated as 100 per group (CI 95%, type I error 0.05, test power 90%, and effect size 0.5).

2.2. Instrument
---------------

The several questionnaires were filled out for demographic data, dietary recall, perceived stress and unhealthy behavior through self-reporting. The data collection tools included the following questionnaires: provisional diagnosis of PMS, Daily Record of Severity of Problems (DRSP), dietary recall, unhealthy behavior, perceived stress, and demographic data. Additionally, a weighing scale and tape measure were used. The demographic data included personal and social characteristics, age, weight, height, body mass index (BMI), job, marital status, husband's job if applicable, husband's level of education if applicable, monthly family income, menstrual history including menstrual cycle interval and length of menstrual bleeding. The presence of five symptoms of PMS in provisional diagnosis of PMS questionnaire during the last seven days of menstrual cycle was considered as being diagnosed with PMS. Then DRSP was given to the samples, with comprehensive instructions, to be filled out for two consecutive menstrual cycles. DRSP contains 19 symptoms extracted from DSM-IV criteria and samples were asked to mark the severity of symptoms with 0 (not present), 1 (slight), 2 (moderate), or 3 (severe). These scores were converted into a 0--100 scale in statistical calculation and the severity of symptoms was categorized into three groups of slight (0--33), moderate (34--66) and severe (67--100). Jafar Nejad et al. and Mahmoodi et al. assessed the content validity of DRSP, and its reliability was reported as correlation coefficient of 0.92 by Freeman et al. ([@b18-epj-09-4489], [@b22-epj-09-4489], [@b25-epj-09-4489]). Jafar Nejad et al. and Mahmoodi et al. reported its reliability as 0.87 and 0.83 respectively and we found it as 0.85. The Questionnaire for diet was developed by Sedighi et al. in 2015 and contains 28 items. The research samples initially read the instructions which explain different units of food groups before answering the questions. The frequency of consumption was calculated in both groups in a 0--112-point scale while a higher score indicated a better nutritional status. This survey contains 16 positive and 12 negative dietary related questions. The scoring ranges from 4 (every day) to 0 (never) for positive questions while it is scored reversed for negative items. This scale was converted into 0--100 scale in statistical calculations as 0--33 indicated poor nutritional status, 34--66 indicated moderate nutritional status, and 67--100 indicated good nutritional status. The validity of the questionnaire was evaluated by Sedighi et al. using content validity and its reliability was reported with Cronbach's alpha coefficient of 0.82 by Sedighi et al. ([@b26-epj-09-4489]). The unhealthy behavior was measured through an eight-item survey with a total score of 22. Because only two people in each group had unhealthy behavior, no statistical tests were performed on this item; however, frequency of passive tobacco smoke was assessed by the following options: never, 1--2 times a week, 3--4 times per week, and through the week. Its validity was assessed by Sedighi et al. using content validity and Sedighi et al. reported its reliability as 0.90 using retest method. The 14-item Perceived Stress Scale (PSS-14) was used with seven negative questions indicative of the poor coping ability and seven positive items indicative of good coping ability. Answers range on a 5-point Likert scale with never (0), to most of the time ([@b4-epj-09-4489]) ([@b27-epj-09-4489]). The positive items (Items: 3, 5, 6, 7, 9, 10, 13) were scored in reverse. The lowest point was 0 and the highest was 56; higher scores were indicative of higher perceived stress. The validity of this scale was tested through content validity in previous studies ([@b28-epj-09-4489]--[@b30-epj-09-4489]). The reliability of PSS has been assessed using internal consistency in three different studies with Cronbach's alpha of 0.84--0.86 ([@b31-epj-09-4489]). The Cronbach's alpha was reported as 0.88, and 0.83 by Velsmoro et al. and Hazavehei et al. respectively ([@b29-epj-09-4489], [@b32-epj-09-4489]). Bastani et al. reported acceptable Cronbach's alpha of 0.81 in measuring its reliability and internal consistency ([@b33-epj-09-4489]). Vahedian Azimi et al. reported 0.89 for Cronbach's alpha ([@b30-epj-09-4489]). An Italian-made tape measure (Leica) and a German-made scale (Seca) were used. The reliability of the scale was first tested by a 1-kg standard weight and the scale was then calibrated with the same weight after ten weightings, according to manufacturer's instructions. The reliability of the tape measure was assessed by comparing with the standard non-elastic weather-resistance tape measure.

2.3. Data collection
--------------------

This cross-sectional study was conducted after obtaining introduction letters and approval from the Ethics Committee of Shahid Beheshti University of Medical Sciences and Qazvin University of Medical Sciences. The samples were all female students living in dormitories affiliated to Qazvin University of Medical Sciences in 2015. PMS symptoms were recorded on a daily basis in the PDSD form for two consecutive months and PMS was diagnosed using criteria defined by the Psychiatric Association. These criteria included having five out of the following ten symptoms such that at least one symptom was from the first four: 1- mood and affective instability such as unreasonable crying, 2- anger and bad temper, 3-anxiety and nervousness, 4- fatigue and disappointment, 5- lack of interest in doing daily activities, 6- fatigue and lethargy, 7- difficulty in concentrating, 8- insomnia or hypersomnia, 9- somatic symptoms such as breast tenderness, headache, muscle and joint pain, and weight gain. Hence, non-probability convenience sampling method was used to select 200 students. Written consent forms were obtained and students were ensured of confidentiality of their information after they were briefed on the research. The questionnaires were filled out by the researcher in about 10 minutes. Sampling continued until enough samples were selected.

2.4. Ethics
-----------

This research was approved by the Ethics Committee of Nursing and Midwifery Department of Shahid Beheshti University of Medical Sciences.

2.5. Statistical analysis
-------------------------

The collected data were analyzed in SPSS version 23 at an alpha level of 0.05. The descriptive data were reported using central tendency and dispersion indices (mean value and standard deviation), and distribution frequency. Data with normal and non-normal distribution were analyzed using samples t-test and Mann-Whitney test, respectively. Chi-square test was used for qualitative data and logistic regression was employed for general assessment.

3. Results
==========

This research recruited 100 students with PMS and 100 students without PMS. The mean BMI was measured as 22.27 and 23.90 kg/m2 in PMS and non-PMS groups, respectively and their differences were significant. The demographic data showed no significant differences between the two groups in terms of age at menarche, length of menstrual bleeding, marital status, job, husband's job, and husband's level of education; however, monthly income was significantly different (p=0.02). The menstrual history had no significant difference in terms of length of bleeding and age at menarche but differences in menstrual intervals were significant (p=0.004) ([Table 1](#t1-epj-09-4489){ref-type="table"}). The results of independent t-test showed that all three psychological, behavioral, and physical symptoms in the PMS group was higher than those in the non-PMS group; behavioral symptoms scored higher ([Table 2](#t2-epj-09-4489){ref-type="table"}). The results showed a significant difference between the two groups in terms of nutrition, passive smoking and perceived stress (p=0.001). The mean score of nutrition was 59.08 and 61.75 and the mean score of perceived stress was 49.62 and 43.23 in the PMS group and the healthy group. The mean rank of passive smoking was 109.88 in PMS group and 91.13 in non-PMS group. Logistic regression analysis showed that nutrition style (p =0.011, OR=0.861), passive smoking (p=0.008, OR=2.059), and perceived stress (p=0.001, OR=1.088) were different in both groups ([Table 3](#t3-epj-09-4489){ref-type="table"}).

4. Discussion
=============

The results of the present study showed that lifestyle in domains of nutrition, perceived stress, and unhealthy behavior were different between PMS and non-PMS groups. Nutritional habits are one of the lifestyle dimensions that influence physical health status ([@b34-epj-09-4489]). Our study results showed that the mean consumed amount of various foods was significantly different between the two groups. Few studies have investigated lifestyle and nutritional habits and their association with PMS ([@b35-epj-09-4489]--[@b36-epj-09-4489]). Increases in carbohydrate consumption increase serotonergic activity and improve PMS symptoms ([@b37-epj-09-4489]). Mahmoodi et al. found that adding carbohydrate, either as food or as dietary supplement could decrease the severity of mood, behavioral, and physical symptoms and severity of PMS in general ([@b18-epj-09-4489]). Decreasing consumption of salty or high-caffeine foods, and eating low-fat high-fiber food improve symptoms by decreasing estrogen level ([@b13-epj-09-4489]). Neal and Bernard also confirm these results ([@b38-epj-09-4489]). The study by Cross et al. indicated that women with PMS consumed a more significant amount of fat, carbohydrate, simple sugars and received significantly less amount of protein before menstruation in comparison with women without PMS. The analysis of consumed food showed that high-calorie foods such as cakes, cereals, dessert, and sweet foods increased during the days before menstruation ([@b39-epj-09-4489]). Gold et al. discovered a significant relationship between an increase of 500 calories to daily calorie intake and 50% increase in carbohydrate consumption, and diagnosis with PMS ([@b40-epj-09-4489]). Bakhshani et al. studied two groups of students with and without PMS. The results showed that the mean consumption of dairy products (milk, yogurt, cheese) and fruits and vegetables was significantly higher in the PMS-free group. The research results obtained by Bakhshani showed that monthly consumption of bread, rice, pasta, and potato as complex carbohydrates, as well as mean monthly consumption of honey and sugar as simple carbohydrate, did not result in any significant difference between the groups with and without PMS. This was not aligned with present study results which indicated that mean consumption of fruits, vegetables, bread and cereal, rice, pasta, whole wheat bread, red meat, fish, nuts and oil seeds, milk, yogurt, low fat dairy products, beans, chicken, carbonated drinks, salty foods, solid and animal fat was higher in the group without PMS. Consumption of canned and restaurant food, cheese, high fat dairy products, sugar, mayonnaise, sausages and cold cuts, chicken wings and neck, chips and snacks, fried foods, cooking oil was lower in PMS-free group in comparison with the PMS group ([@b1-epj-09-4489]). Seedhom et al. studied factors associated with lifestyle and PMS among university students. Their study showed that there was a significant correlation between increasing PMS symptoms and positive family history, obesity, low consumption of fruit and vegetables, consumption of fast foods and caffeine ([@b41-epj-09-4489]). Tabarroki et al. showed that intake of energy and macronutrients in the luteal phase of women with PMS was significantly higher than in the follicular phase ([@b42-epj-09-4489]). This is contrary to study results of Trout et al. who did not observe any significant difference in energy intake during the two menstruation phases of women with PMS ([@b43-epj-09-4489]). Furthermore, the results of the Tabarroki study are not aligned with findings of Bryan. Bryan et al. reported lower energy and macronutrients consumption during the pre-menstrual phase than post-menstrual phase ([@b44-epj-09-4489]). Consulting and training for healthy eating and nutrition seem necessary for women with PMS given the fact that many studies have confirmed the effectiveness of dietary changes on hormonal, metabolic, and clinical status of women with PMC and the contributing factors of obesity and poor nutrition to PMS. Stress is an event or situation that affects psychological-physical aspects ([@b45-epj-09-4489]). High levels of stress have several consequences including physical and mental disorders such as anxiety, depression, and sleep disorders ([@b46-epj-09-4489]). Stress influences the regular secretion of hypothalamus and pituitary hormones ([@b47-epj-09-4489]). Zarei and Bazzazian discovered a positive significant correlation between mental pressure and PMS ([@b48-epj-09-4489]). Lustyk et al. reported a significant relationship between stress scores and severity of PMS symptoms such that the higher levels of stress were associated with more severity of symptoms, which is aligned with the present study results. Stress influences mood through decreasing brain beta-endorphins and increasing adrenal cortisol, which is another effective mechanism for changes in psychological and mood symptoms in people with PMS ([@b49-epj-09-4489]). Cheng et al. believe that stress causes PMS and increases severity of its symptoms. They also reported a significant correlation between these two variables ([@b50-epj-09-4489]). Gibbs et al. expressed effectiveness of stress decreasing strategies in improving PMS symptoms ([@b51-epj-09-4489]). Armand and Talaee showed that efficient coping strategies and stress management could significantly reduce stress and consequently PMS symptoms in women with PMS. Cognitive-behavioral interventions of stress management can increase people's capability in decreasing stress and proper adaptability to stressful situations, and thus can decrease stress symptoms ([@b52-epj-09-4489]). Therefore, providing stress management and life skill training, which could reduce stress, depression and anxiety symptoms of people in general, to women with PMS could be helpful too. Jafar-Nejad et al. showed that stress scores in university students with PMS were significantly lower than those of students without PMS symptoms. Increases in severity of PMS symptoms was positively and significantly correlated with increases in stress score ([@b22-epj-09-4489]). Takeda et al. observed a correlation between severity of PMS and natural disaster-induced PTSD ([@b53-epj-09-4489]). This is aligned with studies of Khodayari-Fard and Parand who considered higher incidence of PTSD in women due to their biological differences. Seedhom et al. found that passive smoking had a significant relationship with PMS (p=0.006) which is aligned with Gold et al. study (p=0.001) ([@b41-epj-09-4489]). Sakai and Ohashi reported that estrogen increases nicotine metabolism in women in comparison with men but cytochrome activity, which is initially responsible for nicotine metabolism, is not affected by the menstrual cycle. The relationship between ovarian hormones and smoking behavior was evaluated considering the changes in sex hormones during menstrual the period, and the results showed an increase in the number of cigarettes smoked by women in their luteal phase compared to follicular phase ([@b54-epj-09-4489]). Allen et al. study results are aligned with this finding in which a significant correlation between smoking in luteal phase and PMS was discovered ([@b55-epj-09-4489]). No unhealthy behavior, except in two participants in each group, were observed in the present study, so it seems that the number of samples was not adequate to test this factor and the researcher believes that further studies are required in this respect.

5. Conclusions
==============

In summary, the findings showed that an appropriate lifestyle can reduce the severity of premenstrual syndrome. Functional significance of the findings is that changing lifestyle including proper eating habits, dietary changes, decreasing stress and unhealthy behavior, and other safe interventions can help reduce PMS symptoms. With attention to the negative effects of PMS on the quality of life, we must take steps to increase the female population's awareness of PMS and the appropriate lifestyle to reduce its occurrence and effects. Additional research conducted to compare a high-protein diet with high-fiber diet in the treatment of women suffering from premenstrual syndrome may be an interesting avenue for future research on this topic.

This article was extracted from a research thesis by Maryam Mohebbi entitled "Comparison between the lifestyles of university students with and without premenstrual syndromes" approved by Shahid Beheshti University of Medical Sciences and supervised by Dr. Sedigheh Amir Ali Akbari. We appreciate the cooperation of the honorable Research Deputies at the University of Shahid Beheshti and Qazvin University as well as all of the female students who participated.

iThenticate screening: December 28, 2016, English editing: February 18, 2017, Quality control: April 02, 2017

**Conflict of Interest:**

There is no conflict of interest to be declared.

**Authors' contributions:**

All authors contributed to this project and article equally. All authors read and approved the final manuscript.

###### 

Compares the demographic and obstetric intervention in patients with and without PMS

  Variable (Majority)                       With PMS   Without PMS   Test             p-value
  ----------------------------------------- ---------- ------------- ---------------- ---------
  BMI (kg/m^2^) (18.5--24.9)                87         67            t-test           0.001
  Menarche age (13 year)                    30         6             t-test           0.056
  Menstruation time (5--7 day)              76         82            t-test           0.88
  Marital status (married)                  52         46            Chi-square       0.77
  Occupation (unemployed)                   89         94            Chi-square       0.20
  Husband's occupation (self-employed)      27         23            Chi-square       0.37
  Age (18--38 year)                         45         28            Mann-Whitney U   0.009
  Monthly Income (1000000--1500000 Toman)   55         17            Mann-Whitney U   0.02
  Menstruation interval (21 -- 35 years)    62         66            Mann-Whitney U   0.004
  Husband's education (college)             29         17            Mann-Whitney U   0.15

###### 

Compare severity of symptoms (mood, behavioral, physical) in patients with and without premenstrual syndrome

  Symptoms     With PMS     Without PMS   Test     p-value
  ------------ ------------ ------------- -------- ---------
  Mood         8.01±3.10    3.84±2.57     t-test   \<0.001
  Behavioral   12.21±4.90   5.14±3.21     t-test   \<0.001
  Physical     8.32±4.48    4.04±2.44     t-test   \<0.001
  Total        9.51±3.88    4.34±1.72     t-test   \<0.001

###### 

Calculating Regression coefficients of lifestyle and demographics in the two groups

  Variable                            OR      B        p-value   CI (95%)
  ----------------------------------- ------- -------- --------- ----------------
  Age (years)                         0.910   −0.094   0.020     0.841 -- 0.986
  BMI (kg/m^2^)                       0.741   −0.299   0.001     0.628 -- 0.875
  Interval menstruation               0.328   −1.116   0.004     0.154 -- 0.699
  Monthly income                      2.689   0.989    0.001     1.624 -- 4.453
  Nutrition                           0.861   −0.149   0.001     0.787 -- 0.942
  Perceived stress                    1.088   0.084    0.001     1.042 -- 1.135
  Exposure to passive tobacco smoke   2.059   0.722    0.008     1.203 -- 3.522
